Cells were grown in Labtek II microscope chambers (Nalgene, Rochester, NY) in Dulbecco's modified Eagle's medium (DMEM) supplemented with 10% fetal bovine serum, 1% glutamine, and 0.5% penicillin-streptomycin. Cells were routinely kept in a 37°C incubator with 5% CO 2 . Transient transfections of the VBP-B-ZIP-GFP plasmid (0.5 μg/ml) were done in Opti-mem medium (Invitrogen, Carlsbad, CA) using Lipofectamine 2000 reagent (Invitrogen) (1.5 μl/ml) according to the manufacturer's instructions.
TICS (Temporal Image Correlation Spectroscopy) calibration
The TICS measurement volume was calibrated by first measuring the PSF (Point Spread Function) of the Zeiss LSM 5 LIVE with 105 nm diameter fluorescent beads mounted onto a glass coverslip with Aquamount (Thermo Scientific, Waltham, MA). Image stacks of these beads were reasonably fit with a 3D Gaussian, with w x = 0.3 ± 0.13 m, w y = 0.25 ± 0.09 m, and w z = 0.90 ± 0.20 m (Fig. S8) , consistent with earlier measurements using the same microscope (4) . The accuracy of this PSF was tested by using it to estimate the diffusion coefficient of fluorescent beads diffusing in solution. Correct estimates were obtained for both 105 nm and 210 nm beads with w x = 0.38 m, w y = 0.27 m, and w z = 1.1 m (Figs. S6A and B) . These values were used to describe the PSF in subsequent fits.
Common reaction-diffusion model for FRAP, FCS, and TICS
We fit our data with a reaction-diffusion model in which molecules are assumed to freely diffuse with diffusion coefficient D f and bind and unbind to homogeneously distributed immobile binding sites with association and dissociation rates k on * and k off . If ( , ) f r t is the concentration of unbound, freely diffusing molecules and ( , ) c r t is the concentration of bound molecule, then ( , ) f r t and ( , ) c r t satisfy the following set of coupled differential equations:
We assume the system is at equilibrium, so ( , ) f 
FRAP solution and fitting equations
For FRAP, we model the nucleus as a sphere with radius R N and assume the intentional photobleach is uniform along the axial direction of the sphere, so the system is cylindrically symmetric and can therefore be fully described in 2D rather than 3D. In this case, r is replaced by r, the radial distance from the axial profile. The initial conditions are specified by the radial distribution of total fluorescence I o (r) just after the intentional FRAP photobleach. This can be experimentally fit from the first post-bleach frame of a FRAP movie. For our data we find I o (r) is well described by a constant function with Gaussian flanks: 
where 0 J are Bessel functions and the constants are defined as . For typical fitting of FRAP recovery curves, the sum in Eq. (1.3) is truncated at 500 terms. As described in the main text, we experimentally measure frap(r,t) by radially averaging the fluorescence in concentric rings centered on the bleach spot. When these data are normalized by the pre-bleach value and corrected for photobleaching, they can be directly fit with Eq. (1.3).
FCS/TICS solution and fitting equations
For FCS/TICS, we first note that Eq. where N is the number of fluorescent molecules in the observation volume, for one or two photon excitation, w x, w y , and w z are the widths of the observation volume, and ( , , ) 9) with the 's given by: 
The equations above describe the general solution, but the GFP-GR auto-correlation can also be fit by a simplified equation that is valid when the average time 2 /(4 ) Here the brackets denote an average in the lateral directions x and y. We refer to this regime as "reaction-dominant" (6) . In this case, the autocorrelation function can be decomposed into a sum of two parts, the first part from the freely diffusing molecules, the second part from the bound molecules: k is the Boltzmann constant, T is the absolute temperature,  is the viscosity, and  is the hydrodynamic radius (7). Viscosity values were extrapolated from data in the Handbook of Chemistry and Physics (8) . For the hydrodynamic radius of unconjugated GFP we used a value of 2.82 nm (9) . The calculated theoretical diffusion coefficients are summarized in Table S1 . Table S1 Converting from diffusion coefficients to focal volume residence times
In Figs. 4B and 5B of the main text we show that the fitted FCS focal volume residence time  FV can decrease as the laser power increases, indicative of cryptic photobleaching. We focused on  FV in these figures rather than the diffusion coefficient D to make the analogy with Fig. 4C , which shows fitted binding residence times t r can also decrease with increasing laser power.
To calculate  FV in terms of D (from Table S1 ) we note that the probability ( , ) P r t a molecule with diffusion coefficient D has diffused a distance r in time t is (7):
r Dt
P r t e Dt
(1.13) If we assume the particle was initially at the center of the two-photon FCS focal volume V f , then the probability P(t) that the molecule is still in the focal volume a time t later is 
where w x , w y , and w z are the dimensions of the two-photon FCS focal volume and Erf is the error function. To make the analogy to a binding residence time, we set this probability equal to 
and 5B, we used D = 0.43 ± 0.16 m 2 /s (see Table S1 ) in Eq. 
